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$\mathcal{T}=\{1,2, \ldots, n\}$ $\mathcal{T}$
$i\in \mathcal{T}$ ci $(>0)$
$\mathcal{P}=\{1,2, \ldots, m\}$
$p\in \mathcal{P}$ $q_{p}(h)$ $p$ $h$
$p\in \mathcal{P}$ $\theta_{p}(>0)$












$\blacksquare\blacksquare$—-$\triangleright$ $\underline{.}$ $\underline{\underline{-}}$ . $\underline{.}\cdot$
$\frac{1_{\lrcorner\llcorner}l^{\backslash }\ulcorner_{\text{ }\backslash }\text{ }}{1^{\neg\ulcorner}}|$
1:
2.2.1
$i\in \mathcal{T}$ $j$ $\pi_{i}^{j},$ $\pi_{i}^{j}$
$s_{i}^{j}$ , $e_{i}^{j}$ $i$
$b_{i}$
$p$
$(\pi_{q_{p}(1)}^{j_{1}}, \pi_{q_{p}(2)}^{j_{2}}, ..., \pi_{q_{p}(l_{p})}^{j_{l_{p}}})$
$j_{h}(h=1, \ldots, l_{p}-1)$ $q_{p}(h+1)$ $q_{p}(h)$
$e_{q_{p}(h)}^{j_{h}}\leq s_{q_{p}(h+1)}^{j_{h+1}}$ (1)
$j_{h}=$ arg max $e_{q_{p}(h)}^{k}$ (2)
$k:e_{q_{p}(h)}^{k}\leq s_{q_{p}(h+1)}^{j_{h+1}}$
$\pi_{q_{p}(1)}^{j_{1}}$ $q_{p}(l_{p})$







$\phi_{l}^{p}=(\pi_{q_{p}(1)}^{j_{1}}, \pi_{q_{p}(2)}^{j_{2}}, \ldots, \pi_{q_{p}(l_{p})}^{j_{l_{p}}})$
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Algorithm 1 $P$
1: $j_{k}:=1,$ $\forall k=1,2,$ $\ldots,$ $l_{p}$
2: $Y:=\emptyset$ // $p$
3: while $j_{l_{p}}\leq b_{q_{p}(l_{p})}$ do
4: $h:=l_{p}-1$
5: while $h>0$ do
6: $j_{h}:= \arg\max_{k:e_{q_{p}(h)}^{k}\leq s_{q_{p}(h+1)}^{j_{h+1}}}e_{q_{p}(h)}^{k}$
7: $h:=h-1$
8: end while
9: if $Y$ $\pi_{q_{p}(1)}^{j_{1}}$ then







2: ( $p$ 1 $=(\pi_{q_{p}(1)}^{2},$ $\pi_{q_{p}(2)}^{3},$ $\pi_{q_{p}(3)}^{2})$ )
1 $P$
$q_{p}(l_{p})$ (2) $j_{h}$
$h=l_{p}-1,$ $l_{p}-2,$ $\ldots,$ $1$ $p$
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6 , $O(\sum_{h=1}^{l_{p}}b_{q_{p}(h)})$ .
1
$O(\sum_{h=1}^{l_{p}}b_{q_{p}(h)})$ . , ,



























$\sigma$ $k$ $(k=1,2, \ldots, L)$






3 $(x)_{+}= \max\{x, 0\}$
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$\sigma$ $f_{1},$ $f_{2},$ $f_{3}$




$f_{1}(\sigma)=f1(\sigma’)$ $f_{2}(\sigma)<f_{2}(\sigma’)$ $\sigma$ $fi(\sigma)=f1(\sigma’)$
$f_{2}(\sigma)=f_{2}(\sigma’)$ $f_{3}(\sigma)<f_{3}(\sigma’)$ $\sigma$














$\sigma=(\pi_{2}^{1}, \pi_{1}^{1}, \pi_{3}^{1}, \pi_{4}^{1}, \pi_{1}^{2})$









$E=\{(\phi_{l}^{p}(h),$ $\phi_{l+1}^{p}(h-1))|p\in \mathcal{P},$ $l=1,2,$ $\ldots,$ $T_{p}-1,$ $h=2,3,$ $\ldots,$ $l_{p}\}$






























$p_{1}$ A $B$ , $p_{2}$ $D$ $C$
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$S(\sigma,p, l, R)$ ,













5: while $k>1$ do
6: $k:=k-1,$ $mark[k]:=1$
7: $u=\sigma_{p,l}(k)$ $(u, v)\in E$ $v$ $\sigma_{p,l}$
mark $[\sigma_{p,l}^{-1}(v)]=-1$ $=$ $mark[k]:=-1$














instl 8 4 63 172 4,076 45 122 3,223 12.86
$set_{-}1-3$ 23 13 319 2,446 17,653 140 1,304 9,542 57.67
$set_{-}1-2$ 18 10 244 1,807 18,236 151 1,205 9,222 45.58
r200 200 2,942 27 9,854 21,992 15 3,933 5,923 $>4000$









6: while $P\neq\emptyset$ do
7: $p\in P$
8: for $l=1,$ $\ldots,$ $T_{p}-1$ do
9: if $f(S(\sigma^{(k)},p, l, D))<f(\sigma^{(k)})$ then







17: if $k=k’$ then //
lS: if $k=k”$ then //
19: $\sigma^{(k)}$
20: end if








instl 8 4 63 172 4,076 57 137 916 0.00
$set_{-}1-3$ 23 13 319 2,446 17,653 259 1,793 12,093 0.02
$set_{-}1-2$ 18 10 244 1,807 18,236 186 1,284 14,874 0.03
r200 200 2,942 27 9,854 21,992 12 808 1,158 2.20
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